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(54) REGISTER NUMBER CHANGING DEVICE 

(57)Abstract: 

PURPOSE: To shorten instruction decode time 
and to reduce the amount of circuit by changing 
the register number of an instruction generating 
any competition into an unused register number 
stored in an unused register number storage 
means. 

GONSTrrUTION: A register competition detection 
part 5 detects the register competition, an 
instruction selection part 2 decides which 
instruction in an instruction buffer 1 is first 
executed, a register number change control part 7 
performs reloading control to the register number 
of that instruction, and an execution unit 3 
executes that instruction. In that case, the source 
operand of arithmetic is read from a register file 4 
or a name change register 8, and the arithmetic 
result is written in the register file 4 or the name 
change register 8. Then, a name change register 
control part 9 holds the unused register in the 

name change register 8 with queue structure and reports the register number at the head 
of this queue to the register number change control part 7. When the register number of 
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the instruction buffer 1 is reloaded, that number is extracted from the queue. 
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(2) 

1 

X 3^ 7 r ^ ;V ^ ttSU ^ n?a:^Mffl U X 5^ t . 
V-JX^mn^. Saf3*^ffll/i^X3'##fHtt^afC|2 

«snTi^^-55feffiffl ^s^XiS^s^tcSEje-rs u-yxis^* 

^^l^^WL h *Wt-S 2: t i:-r S 1/ 5^x 
CO 0 0 1] 

ftfc, ui?x4^j»'&ic^UT«*«ic«iaTrfrsfii«» 

COO 0 23 20 
Aif- F-r;^t5-^l/-;^Xi5'ft'&a:l»^^«n-5it^ffi7&«5*^T 

2:a5ras*iiiair«>£:8e)Je:wi?x^u^-5>if^ 
[0 0 0 3] pq2tt. -e«>Ui?x5'fili^^ject-#-&> 

-^r>X<Z>W*^T'b©^*«, ^I^IT?, ADDtSU 

[0 0 0 4] BI3JC:feViT. ^X5='-S^F, D, 

'^^^HK^tJUU **Slff/TF^XtHt. p<^UT 
i^irX. U>?X5^»€r3iiJ&^*fT5X5=^->?^^Tt>C0T 
^^>. 40 

[0 0 0 51 04 Ji. H3lC^-r/Wy^^>X5^~i? 
lC:feViT. m2\Z7FCt^^^mff\^1tm^<09^ 

[0 0 0 6] H2(0 (2) 0*^tiv (1) (Ojm^^ 

<o*fffe«R 1 2^»-5ISI:^ibTffiVi5§fl!tiftr^Tft 

^Itlsb. (1) CDU>?Xi5^^^Jii;5*.X'5^->^(Z)^lC, 

(2) ©^^l^ff/^T H ^Xtf#X7^->?Ej&tfft>n^ 

ttn«;a:^r. (2) ©^fTiii*&*«»n-6. ^^\z. 

(3) <D«^», (2) O^frl^mR 1 0&«-9lft<h 
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2 

bTfflv>«>tti»**^T**fc«), (2) <DV';^x^ €r 
jJ,^x-r->?W(Z)^i;:. (3) <7)#^^fT/r F WXfi- 
fi[X7=^-i^E?&tfTt>n/j:ttn«?&:e.r. O) co^ffM 

*&35«>gn«o J!«< (4) 0!>A-&CO«'&J1. Jin&O!) 

(2) CO#^(7>b'i^Xi$^»^ji^X5^-i^Wi: (3) (D 
^^JCJ;^R 1 OCDlft^Wbdt»TLT)&^e> RlO'x 
fiO«#ji^^Sff3b;ftttn«;a:&>5:li;fe«)JC* (4) 

SHSrUi:^X^Ii-&a:Vi'5o l^tC, (3) h, (4) a>W 
<Z>^>?X:$^a^SrWAR (write after r 
ead) Alf-HtV>VV (2) t (4) «3!>RI<OV'i^X 
^Ift^SWAW (write after writ 

e) A1f- Kihl-i^. 

[0 0 0 7] C<D^i^X^«'&<Z>^'&. (3) i 

(4) ©rail (2) (4) owi-ejerswARAif- 

\Z. V-J7.^y}%-^>^:fi^iim^^X\i^1^. WiZZ, 

<r>i3^\z-o\i^-ctmt^. 

[0 0 0 8] aSfC, ^(iyV-J7s9^}^-^>^-)5^(r> 
mmi^U-j^mVirCt. HfCi5liX, 2 0«. 
*^SXhT-r**^A!y7TTfeS. 2 1tt, Wi^X 

^a^BST^^o 2 2«, #^KOU>?Xi5'SS^€:«^tti 
T'5l^>?Xi5'«l'&«Wa5T$»'5o 2 3H, l^^SJiSUIr 

4ft. i/>?x3^:7T-r;V'T*ao 2 5H. 1/>?x^^h 

[0 0 0 9] z.iD^'^ummz^^^'x. v-j7.^n^- 
tfr^n-yr^T 2 03a^6R^w$n;rc 

(4) (Z>l«t^S:5^n- Hbfc:i:#«r, Ui^XiJ' :7 T-f 
2 4|^CO«€ra2i^5feWi^X5^*t (2) t (3) CO^^T 
ffll<>^nS2:i:;^U'5^X:5^]»'&«W»2 2T?tftffi;3Fn 

vv7.^ik^mm2'2.if^'tn^m\\^it'^^\z. 

(4) (Z>*^;0^^ffSn-5;^Je>OPi§*tc<Dlxi?X^ft 

^ffwwwfc (4) ©*^«>»# 

jai^5feWi>X3^#^^^3CU ^^JC. V-a^X^^ST- 
-^)\^2^\z. l/>^X^#^;5^H^n*Ct. :feJ:rX 

(Dct^tci^^D. (4) co*^<D^fTMM*^¥<?^^o 
CD^^^tC. iici-eus^x^'Aif-H^^^^u^hWv^x 

:/)U2 Si/^^jLy^-SStl. W'>^X:$^#^*^^M$nTV> 

Uz^7.i^i>ir^±.7.^tl^Z,t\Zt3i^fa 

CO 0 1 0] ia6«-5-oV'i?x^*M^-:/;P2 5o«i 

(1) {CliR10;)t ti^n. -f-ntC^^SbTP-v^X 
<2) J::«R3 2*t»€f3i^*nTVi*(OT, CO) 
5"-:/;Wt^xyi?;Stl-6t, Rl Ofc^5^X^#^<Z> 
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3 

[0 0 11] 

[0 0 12] ^stc. u>^x3^^S5^-::/;wi#<©IeI 
[0 0 13] 

^ ^ s k r -f ;^ t ttffJfcett ^ tife^Mffl 
[0 0 14] 

7.^^m^-^Mz^<^um^mmm^m^ hti^-c 

[0 0 15] 

[0 0 16] wi«. ^^m<D-mmm^^r':fayi7 
[0017] ^it/^y yriiit. »»<o^<^^mmz^ 

[0 0 18] Vi^Xi5'<*'&»m«5tt, m:?L^t. ^Uz^ 

y.^mn^T-<xitm-^t\^^v^o\zvx. ^^/^y 
[0 0 19] #^s«;ffi2f^, ue^x^'K^^ftfflffistc 
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^^u>^7.^m^<om&^^vfm^^h\z^o. 
[0 0 2 0] upx^mn^wmma7\t. us^x^js 

[0 0 2 1] I^ffa.-yh3tt. 1«l>&a««2J^J:t3T 

y - X ^ > F ^ X :7 r ; 4 ^ «^ 3ft; ^ H 

:7r'<;P4*;fett«f**MWi^x^8Jc«€riitf. u-s^ 
X ^ :7 T ^ 4 *i«3ft;*3g u 5^x 3^ :7 r -f 8 *^<oa« 
ui^x3^m^^wmm^7\zj:-DX^^»?Li^n^ 

[0 0 2 2] «l5i^JEU>^X3^«iIfflJ»9tt, ^^^^U 
>^X3^ 8l^CD5fe^U>?X^&^a.-«afifcbT«JtU 
T^D, c:©^aL-C!>^WC*5W'S^Xi$^#^^P'i?X 
3'#^^:^if®a57(CfiftIf -eUT, ilcDP'i^XrS' 
it? l&-^&^i^Xi5^#^^3g^«ia57j&t»t^-3fci^lC#^ 

n?/:7T Ko^s^XtJ^S^S-t CO ue;x3^»^(c«^life 

^fcch#«, -€-cow>?xi5'#^ji=^a.-35^effitDm$n 

^fe, ^$i;igMWvX5'8«c:feViT7^^ffltC?&:ofc 
[0 0 2 3] ^<DWii!^^m2\z^vrciit^mz^ 

[0 0 2 4] «»«Ml^i^Xi5^8 

xi^^mnmsiz-Di^^x^m^^c ms\z^r^3\z. « 
#^HWi^x3^8n. Ui^7.^yr^)V4ff^^m»r^ 

[0 0 2 5] ^3B;^MW>^XiS^fiflffiltiK9«* 09IC3^T 

^3\z^ Bx^mmizi^-oitu^x^ 
n^'^mmm i \z^<k> v >^x ^ w :^-r s t> 
CO 02 6] :^\z. ±m^itmmz^\^^vv7.^n^ 

[0 0 2 7].^l«n?tt. (1) t (2) (0#^&:7x 
[0 0 2 8] ^W2TJt, (3) i^^rS (4) 

r^xy^-r-st^tc. (1) cfe^rjt (2) ©A^^n- 
€r(^«itfi*ff5- rei-cfi, (1) t (2) o^^oM 
(1) flDA^«ltJ^«ff ;a^nTllfT:x-!y h 

n, (2) o*^o«ffttfft)n;feVi. 
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(4) 

5 

[0 0 2 91 ^ra3T», (1) ^ib^ifimf:x-*yh 
(3) (4) CO^^f^ry' 

c:c!>t#. (2) (1) (D^i^aymntsmffl 

«^n3^Vi. (3) CO*^tt. (2) CD#^i:<Z)|B3T?U 

t;:^fT*^o^«i:«;^iP>>iVio (4) 
(2) :feJ:t/ (3) co^^tcJDWTR 1 OICKLTWA 

(2) h (3) (C>^^CDU>^X:5^#^R1 0&*!l®l^>^ 
X:5'#-^JcS^»^^Cii:(CiO. (2) ^^Zf (3) 

[0 0 3 0] ^>?X^«S^ttaffi5*t, (2) 

JzZf (3) CD^^t (4) ©#^«>/\-tf- HSJfftai'r 

9 3&>^*:3L-(05fe^(Dl^i?X^#^R 3 2 ^StOajb. 
^^A-/7r ICD (2) (3) <D^^<r>R 10^ 

R3 2ic:«^siA-5. «»^Mi^>?;^iJ'^«iae9Ttt4^ a? 

3.-©^*»^R 3 23&«^l9a$n^p 

[0 0 3 1] a(D^^(Da<DUi^:^^mn^m^^^^ 

[0 0 3 21 ^ra4Ta. (1) (o^(o^^ijr^^ 
7.t. (4) <D^<Dmnyr}^uxmwi)mt)n^o 

[0 0 3 3] ^[ffl 5 ( 1 ) (Dih'^(Dmni^SS:i)^U 

i^7.^yr'<)V4\zm^7L^n^^mz. (4) <Di^^ 

iD:^^Ur^t7.itmt3tl^. (1) 
Ui^:^^y7^)V4^<Dmi^^^\ZXr:>X (2) <D1«1^ 

(2) (Z)i^^*ta^sn5c:tJc>i5o 

[0 0 3 4] ^VX. ^W6T?K, (2) G>#^(D^ 

7r-f;i/4jc#€rji*n-5* 

[0 0 3 5] l^ra7T«, (2) <D^^(D^^ijr^± 
[0 0 3 6] ^raSTti. (2) <Z>#1^(DiSI»«p^*t* 

^ W5^x^:7 r-f ;P4 »c»^3&*n^<0Tft**t. 

•^jZ^^J^ife^^^^Wi^XiJ^^^R 3 2lC^S^nTV>SCD 
Tf. ^l9R^3E^'i?X5'8|*JCOR3 2tC-^cO)!gm*^ll#3i 40 
*n*. S»tcSo;fc (3) 

^^^^H^V (2) (Di%^cD»7lCi or#^n>5:(^ 

^^a^852tcj;o, (3) (o^^ibmn^n. y 

(3) C0*^(DV-X3r'^9>H<!!)R 1 0 35«R3 2JCS 
^«ASnTl»SCD-C. fiHi^jeWi^X^'Sl'g^RS 2 
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[0 0 3 7] ^i&Jr. ^1^9, 1 O-^bTl 1 ir^Vi 

T. (3) <ot«>^iiff/r Hi^xtf», pfc^ur^^-fe 
X. ^£-L'Tixs;x5^«€r^i^©»XT^-s>*«ff^3tx. ii» 

[0 0 3 8] ^Ji«. /W3^^<>M«J::iSfil«liaL3l 

Kin?ix>?x^»^!g««<o»fp&KWb;fc*«. mx 

^ '5 i^mmmmfsm\z^\^^xt>mmti^mx^^o 

[0 0 3 9] 

^n^^mm\zxn\t. ^^(r>^^\z^^y'zj- m\z 
\t. mmmmmmz^vf^izi^:f3.m^i^±^m^^tifi 

[0 3] fil#a«[l3Si^®0/1'f y^-f >'X5^->^-<0-#dS: 

[H4] ^2\z^^^^^^im'r^^^<o^^ 

bX$>^o 

[13 5] ^ie5(^:3^<Olf^«l31^^CO:/D^yi>0T2&S. 

[W6] fie3fe:«r^lcJ:«»lf«[«aas»(Z>«ol^i^Xi$^^ 
[0 7] [a2jc^-riii»^^j*vi>x3^u^-^>^** 

^i/t^S^MW^x^^co-fsj^^TW^KS-r^^^o 
[0 9] ^^m\zij^t^^ui^7.^m^&MMm<D^^M 

1. 10— tfl>^Ay:7r 

2. 2 1"-A^a««B 

3. 2 3-^^ntyh 

4. 2 4'"Uz^x^yr-i)V 

5. 2 2" Vi^X^j»&lftm« 

2 5- u-:^x3^^5E^-:/;p 

6'-P>^X^#^^3E^e 
7 - ■U>?X^#^^M««W8 
8-"«i»^JgW'vXiS^ 
9"«I*;«M^>^X5^1H«» 
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(1) ADD B12.S15.B16 



(2) SUB S10.112.R13 

(3) AN) RI1.R10.R14 

(4) SUB R10.RZ1.S22 

me] 



00 F D E M W 
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00 F D E H W 
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<8) F D E 
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I— f— I Mi l 







Rl 0 


Ra2 


1 


: 

1 



—677— 



(6) #BB¥6-14 9 56 9 



aas] 



20 4r^n'»77 



^ — * 



21 



23 ^ 



2^^WMf-7'* 



.22 



m7j 



f a-j. j I 6-|. 8 4- 847.|-a-f 9-fio-f n-| 

(0 F D E M W 

I I I I I I 

O) F D E M W 

I— I— I I I I I 

C30 F D E M W 

h-l-4 -I I I I 

(4> F D e M W 

I I I I I I 



m 

SI 



B81 

ni 



-^78— 



(7) 



4$li¥6- 1 4 9 5 6 9 



[SI9] 



8 



B39 
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